Characterization of the trypsin-like protease (Ha-TLP2) constitutively expressed in the integument of the cotton bollworm, Helicoverpa armigera.
Trypsins belong to the serine endoproteases. They are the most important proteases in insects because of their key roles in food digestion and zymogens activation. But there has been little study of the trypsins in the integuments of insects. In this work, we cloned a trypsin-like protease gene from Helicoverpa armigera and named it trypsin-like protease 2 (Ha-TLP2). Semi-quantitative reverse transcription PCR analysis showed that Ha-TLP2 is constitutively expressed in the integument and can be down-regulated by 20-hydroxyecdysone (20E) and up-regulated by the juvenile hormone (JH) analog methoprene. Immunohistochemistry showed that Ha-TLP2 is located not only in the epidermis, but also in new and old cuticles. Immunoblotting and gelatin-SDS-PAGE revealed that Ha-TLP2 is constitutively expressed with activity in the integument during larval feeding, molting, and metamorphosis. This evidence suggests that Ha-TLP2 is involved in the remodeling of the integument.